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AIR-CONDITIONING SYSTEM FOR COOLING AND HEATING AND METHOD 

FOR CONTROLLING THE SAME 

[ABSTRACT] 

In a cooling cycle of an air-conditioning system for cooling and heating, a 
heater is provided inside an accumulator and is controlled to supply overheated vapor to 
a compressor during heating at a low temperature due to lack of a heat source, thereby 
evaporating a liquid refrigerant on the compressor to prevent the liquid refrigerant from 
being separated from an oil layer. Thus, it is possible to ensure the overheating degree at 
a proper range, exert maximum cooling and heating capability under the optimal 

condition of the refrigerant cycle, and prevent the compressor from being damaged. 

[Representative Figure] 

FIG. 2 

SPECIFICATION 
[Title of the Invention] 

AIR-CONDITIONING SYSTEM FOR COOLING AND HEATING AND METHOD 
FOR CONTROLLING THE SAME 
[Brief Description of the Drawings] 

FIG. 2 illustrates a refrigerant cycle of an air-conditioning system for 



cooling and heating in accordance with the present invention. 

FIG. 3 is a schematic sectional view of an accumulator according to the 
present invention. 

FIG. 4 is a control circuit diagram of a heater used in the present invention. 

FIG. 5 is a waveform of a voltage supplied to the heater of FIG. 4. 

The entire text of this application is not included herein because this 
application corresponds to a case that is required to publish only main features of 
the invention. 

WHAT IS CLAIMED IS: 

1. An air-conditioning system for cooling and heating comprising: 

a compressor 1 compressing a refrigerant of low temperature and low 

pressure at high temperature and high pressure; 

an outdoor heat exchanger 2 performing heat exchange of the refrigerant of 

high temperature and high pressure discharged from the compressor 1 with outdoor 

air; 

a depressurizer 3 depressurizing the refrigerant of high temperature and high 
pressure relatively lowered by the outdoor heat exchanger 2 and discharged from 
the outdoor heat exchanger 2 to become a refrigerant of low temperature and low 
pressure; 

an indoor heat exchanger 4 performing heat exchange of the refrigerant of 
low temperature and low pressure discharged from the depressurizer 3 with 
peripheral air; and 

an accumulator 5 separating liquid from the refrigerant which has performed 



heat exchange in the indoor heat exchanger 4 and supplying the liquid to the 
compressor 1, 

wherein a heater 14 evaporating the liquid refrigerant is provided in the 
accumulator 5, a thermostat 15 sensing overheating degree of the heater 14, a 
suction temperature sensor 6 sensing a suction temperature of the refrigerant of the 
compressor 1 and a suction pressure sensor 7 sensing a suction pressure are 
provided at an outer side of the accumulator 5, and a discharge temperature sensor 8 
sensing a discharge temperature of the discharged refrigerant and a discharge 
pressure sensor 9 sensing a discharge pressure of the discharged refrigerant are 
provided at an outlet of the compressor 1 . 

2. A method for controlling an air-conditioning system for cooling and 
heating comprising the steps of: 

900) inputting an operational signal from a remote controller; 

901) determining whether the operational signal input in the step 900) is for 
cooling or heating; 

950) performing cooling in case of the operational signal for cooling in the 
step 901); . 

960) performing heating in case of the operational signal for heating in the 
step 901); 

913) driving a compressor if a set temperature is lower than a room 
temperature in the steps 950) and 960); 

970) comparing a suction temperature of the compressor with a limit 
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temperature for making the operation of the compressor impossible in the step 913), 
comparing a suction pressure of the compressor with a limit pressure for making the 
operation of the compressor impossible, calculating a saturation temperature for the 
suction pressure, and calculating overheating degree; 

980) comparing the suction temperature with the saturation temperature for 
the suction pressure of the compressor to obtain the difference between the suction 
temperature and the saturation temperature, determining a predetermined 
temperature to decrease the revolution of the compressor, and driving a heater by 
operating a discharge temperature and a conducting angle of a heater driving 
portion if the difference is lower than the predetermined temperature; and 

990) determining an atmospheric temperature in a state that the heater is 
driven in the step 980) and an atmospheric temperature T A at a point where a 
heating capacity matches heating load during the operation of the compressor at the 
maximum revolution, to drive the heater at the maximum power, determining 
whether the suction temperature and a suction temperature for protecting the 
compressor are smaller than the set temperature, determining whether the discharge 
temperature of the compressor is greater than a limit temperature of the discharge 
temperature for protecting the compressor and overload is greater than a limit 
temperature of an overload temperature for protecting the compressor, and stopping 
the operation of the compressor if the overload occurs. ■ 

3. The method according to claim 2, wherein the step 970) includes the steps 
of: 913) driving the compressor if the set temperature is lower than the room 
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temperature in the steps 950) and 960); 914) inputting the suction temperature of 
the compressor in the step 913); 915) determining whether the suction temperature 
in the step 914) is lower than the limit temperature for making the operation of the 
compressor impossible; 916) inputting the suction pressure; 917) determining 
whether the suction pressure is lower than the limit pressure for making the 
operation of the compressor impossible; 918) calculating the saturation temperature 
for the suction pressure; and 919) calculating the overheating degree, and the step 
980) includes the steps of: 920) determining whether the difference between the 
suction temperature in the step 970) and the saturation temperature for the suction 
pressure of the compressor is greater than a predetermined temperature; 921) 
decreasing the revolution of the compressor if the temperature difference in the step 
920) is greater than the predetermined temperature; 922) calculating the discharge 
temperature if the temperature difference in the step 920) is smaller than the 
predetermined temperature; 923) operating the conducting angle of the heater 
driving portion that drives the heater; and 924) driving the heater. 
*For reference: this application has been published based on the original application. 
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